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(54) COMMUNICATIONS SERVICE QUALITY CONTROL METHOD AND DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To appropriately control 
QoS (quality of communications service) corresponding 
to real time to the fluctuation of the environment of a 
communications system. 

SOLUTION: An application agent AA and a stream agent 
SA are generated for each communications stream. The 
application agent AA sets the appropriate quality of the 
communications service and the control reference to the 
corresponding communications stream, negotiates the 
quality of the communications service within a present 
terminal equipment and with an opposite party, selects 
and tests the quality of the communications service, and 
when it is realizable, informs a communications control 
part CC of the quality of the communications service and 
sets it. Then, the quality of the communications service 
is adjusted so as to maximize an evaluation function value 
for indicating a general effective value to a 
communications stream set under the restriction 
condition of resources, and it is adjusted and set at the 

time of deviating from the prescribed range of the quality of the communications service and the 
stream agent SA autonomously performs control based on it. 
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H*fFI**<0«H] 

JBSKBIBroaflr-J— t'* <7>q D 0 fC£$iJ®H-5a«{|iiJ«]# 
aft* MJ-^fefc, ^ft^ivf-fcftibbJxfcaff-tf-- 

y-A&tj$uTafi<z>y y-*wf &£*f 5. ryy 

wfiKMHRU ^Lfciifsf— ^Wp 0 pSirit)T 
<On n ofC&±iEaf§#W¥J£(-afci U-tKfeU aff*h 
jjfjtoyy-^©«|j||t|*ft©fei:-cft*|:ft 

ro 0 a pSrolSSSr^oT, fSSmwiiff^-^^Wp D pSSr 

-LIE* Mi, ±ETyy -Jr-^a v 

a.- s?* >- h \c j: o-cr^ Sftfcaflhf- tr*«> fllti 
*©»MW»»fcieo-c» a»a«^n>-A©aflr^- 

-rs r t \z x. *> smmcmm* h v -A-zfim-rz z. 1 

im*m 2 ] ±B*anfttt. #a«* h y - A<aa 

s iifews-e* $ r * & -fa m*« i e* 

[M*«3] ±Ey V-*»4> ±IB4g*^B<OCPU 
ttfflii: . ±§Eafi* h V -*.<r>&mmi$&$tt Z b % 

ssfe t , ( b ) wanrtB* q o s <D±$m, TmmRx$¥ 
WLt % (c) aptm^Qossrwai-t-a/uftv^K 

J£i, WtSS^^fy/di, (d) iift^h 
(e) Mfco/^^-^ft^ir-tti^noill^Si-S 

^(Op c pa < ^^^Jfflls^P^wS^v^Tgff^^il^f * h 
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y-ASr»j»L"cafto!i y-^o?ffa*ff 5, r^y 
y - ax— ho»2 w««B«ka#at sr^-rs 
±ej& i ^*«B««#att* atjei-aaflr* m-ak: 
feu, e»*»iirt&wft**«)iB*«Bt^iH"ca« 

mfe<D y y - * cQftJft&fto fc i t?** 1 4 § £ 5 Kii 
<Dmm*ftJ$iLtik%\*, ±ISSftf— tf^^p p pS<^iJ 
±E* 2 (D«I^gfi, ±E» 1 *>««*Bi¥afc 

20 »L-C±Ea«IH«l#ai-a»btH3ei-4rt^J:5 

fcr^p a p®SiJ«^go 
[»*«e] ±EfMBBB*», *a«* h y-A^a 
« ^^^p p pgpf^^tt^gfffeofi^Jt«ife-e^ 
$ n^HSTfo a ^ t z®m t i- * s Ett 

#m t -r 5 it E*©mt- tr^ p°p®^ 

30 

[»*98l ±E*JI?*»tt, (a) QoS^PS* 
St. (b) BBE^rtBftQoS^±Htt. TPl«t5¥ 

^a^, (c) a»»^Qoss:«»-ra/L4v^K 
fe^, ai«i^^^fyys^ (a) h 

(e) »«^7^-^«-&i:*ixm«>*^«-»-f-5 
(Do %<r> l oi:E*©i«t- tr^p p pg»g@o 

40 [0 00 1] 

^*^LT^Shfc**^»5H6ltlB^a«f-'-^ 

Op D pfC (WT, QoSM^o ) Sr*J«l-*-«afllf— * 

[0 0 0 2] 

[^*<oKW] !S*«t9, *^>r^a«, ^/^^-r-r 

rait, asia, /<-y^ua«S:*iffl-rsjK*co«a 
so ois^wsawr^y^r— >3^-ei*. *Jffl^»s, 
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[0 0 0 3] ftiS******)*** hy-A*«5^ 

(cpu, **y, ?s^*m *=>%y hv-?(D]) y 
mm) &mmmn-mm&mm-?*m\,xmm 

•rz&mibz. aft, tcotz^xo^mtLx, qos 

/d^- (Broker) (KT, ffi*«iV^5o ) 10 
jJSJBgSih/C^S 1 TKl a r 

a Nahrstedtet a 1 . , "The Qo 
S Broker", IEEE Multimedi 
a, Spring 1995, Vol. 2, No. 1, 
pp. 5 3-6 7 J #f& 0 J ) o 
[0 0 041 

y y-^*WJw*>f^yu-t?ffl«iL, lit 20 

i~5 J: o fc«»t?W\ y y-^wS»*j4 s jfi*^iBw 

[000 5] *Wft<o g ttttK±oB8H^i*<!Bfc U ii 
ft v'*xA^gft<^Slr#LTy TA^W -M^JSL 
T Q o S SrS^O fcftlflrt 5 r # ■? * 5 Mft-fr- p b p 

[0 0 0 6] 

-^-ceftftfcatt* h y-A^j»LTii{f^y y- 

^rtETfcs * KSttafi -y— t^^fpf £±Eaft so 
t^a^a^L-tis^u am* h y-A*^t^-ra 

y-*w»JJft t> i: 45 J: 5 fca« tf 

^Op R pg5riIl, Bff^coafff— ^*Op p pfCo$&ffi£ 

B»«a>a«-y— ^^t^i, ±ie*hy 50 
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h^AorK^snfcafS^^wfqWi-tcoftJWS 

ipwtot, stta«* hy-A^ai@^-^^B B p® 

So 

[0007] sfc, »*3B2e«w>a«-y-- ^as» 
fflj^ffiti, 1**9 1 E««>a«-y— * * a ww»#fcfc 

*5t*-C* ±EfMBH«H:, #afi* h y -A^Mt- 

[0008] ^e>(^. n#«3E*oa«ir-tf*i B 3fC 

^*«l^(i2fE«^afff*-tf r *p D p^J 

»#ifcte*5^-c\ lEyy^tt, ±ta**^«ocp 
[0009] *fcs?>m, m*m4mm<Dmmv-vx 

a«*- tr^fiK«»*isfefcJ3v^, ±E*J»2£Wtt, 

(a) QoSOpS^ffiir, (b) HBfsr«4QoS«> 
±R«. TlfittXtf t , ( c ) SRf ft K QoS^ 

«t, (a) aft* hy-^os5tsi, qos^7 

p«-*IBO*ft*t, (e) «*<B/<^ 

[0010] *%w\mm*m 5E*<&a«-y— 

^*^»racoam^^*<on°pS^sy«i-r6aft*j» 
^a^fi^fcafif--tf*p n pS0J»SB^*3v^T, aft 
* b y-ASir, -tix-pix^ii>«fc«)b*ifca«f— ^* 
^p p p®<h^^fii»s^^s<5v^g#w^aft* hy- 
ASrsy«ifca«oy y^^fi^j, r^y^- 

tti^Hi?a«*-^wiPpK^**ff<>-cafs-y-- 
\f^<D^w^^BmmvM^mzm^Lxwt^:u mm 

■y— t'*^p p p«^®ia^i&jKtfci#(i, ±iaafff— 

If^^iSpS^BISSrtfoT, WftftwafS-y— tf^<?3p B R 

coffl»a»;i»oT, ^«afa * h y -A^afs ^ 
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[0 0 1 1] if*^6iS«^iifif*-t:^p a pR$iJ 

#8Biw*3i^-c. ±Eyy-*w\ ±ESB*ag«*>cp 

[0 0 13] SfcSfcfc* »#*8E«<0a«i>-*-r* 

(a) Qo SOpSifffifc, (b) BttEWtBftQoS^ 
±BMt, TIWKfttfWtti: * ( c ) gflfftKiQ oS^ 

(d) hy~A<Dg$fc«<t. QoS^7 20 

*-#IH*>«fc*i:, (e) «*0>/<^ 

[00 14] 

I o o i 5 ] a i *«wiwft5-iafc»tt-e*>*a 
mv-Kx&K (Qos) psiitg^^fc**gg^ 
«ifcaft^7 t Ao*fifc*r^i"^oy^ia"c*So h 

i(r*3V>T. *B*»EA»i, a«f— tr^iPnit (Qo 30 

s) names:**., /^yt/^yt^Ai^ 

(&1EPM) A2^It«^, 
/N°-y^=i>t 0 ^-^Aili ; er r AA2, « 
x.tf«BEI«, I ^f^^y hfciftf)* 

SSIBBtt, «*3£ltAi:IBI«fc:, ^-y-Jvi^vt?^- 

[0016] ^las^HBo^-y^a^tra-^Ai 
i±, (a) afs^hy-^s^, -tn-eix^ftftftbii 

fcafH^-^Op p pS^^(O^S^t-S^V^Tg^ 40 

^aft* h y~A£» brawny y~x<D<gm.%?f 
saiffitea^S) AAi, * hy-A^-v^vh (y 

7 h£:*rfc±5«te«»#8:) sa^^u 

(b) r^y^gXx^xyhAAtt, Set/C-TS 

a<t* hy-A(^u-cJSSfta«*-^wf P Ki, 

gfii^W^aft^t:^£0p o pK(0^^tToTa{ff- 
-tf*<Bp B pfCS:»«U IRLfcmt- e^co P p P g(r 
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-^ofiifS:±iaafli*j»¥a^aftiL-cR3Eu, a 

ft * h y-Aft^Mi"51|»^oafflttS:*to.-r3f^ 
*fcftSJ: 5l-a«-5—tr^Op B p|rS:BI*U 3f3E<^a 

if^-^^^p p pg^®ia5r^jKtfci:#(i, Jhieam-y- 

p p pR£I9:£U (c) ^hJ-Ax-5?xyhSAtt, 

±iET:/y 4r—> 3 yi-^y h AAfcJ:oT«£$ 

^fca^-^co n p p©^^^j«^tr^o-c, mm 

EfMiH*B\ #*L<»±, #a« * h y -A<&a«f" 

[ooi7] 8ot, ^lasjKttoaft^^^^ri, a 
ft* hy-ASt^-^rc^h^sgL, ttfofcsweu 
fcQosfc»j»sKy^*<sv^T, -tn-^nw^-y* 
vhdsa#ttiwa«^hy-ASr«ipu yy-*<ff& 

r^^/K^ittfco, *y»#yi/-;mfB»£» 

He, (a) QoS«*S^, (b) IHOTfBftQo 
SO±PStt, THR«Rtf¥*&«t, (c) SMAdlwQo 

y^li, (d) at§* hV~J»<r>&%&k. QoS<o 

■]*>«** (e) 
CCT\ QoSO«*»m (i) Wtt 

iMot, m^^tlfcQo SiSHrt"t?Qo S£r±# 

(xttTR) ^it^^s, (id sa^Qosr*aw 

Qo S£T&£i£5;£i*, *>L<«±, (III) 

[0 0 18] El 1 i-^-f J: 9 y^/UaVtfa- 
^Altt, am^s^ft^^^j«-r6^-K^^rT*fo 
scpuio^ ffifc^gB^-r^aft Srffsaftr 

m<Dmw%fromimmn (y^h^r) cct, ^ 

Si-tjEiKSixr^y ^-^3 yx-yxyhAAliio 

T^tli$tt/cQ oS^Qo S-^v^ ^ h>Ky 
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x-^syhSAi:S:flx.5o T*7 ] )tr-?/a 

oSSS*a (QoS^^>x— >gyS) 12i, Qo 
SfF^ffl (QoSTKS yv'ayB) 13i«r«;i3 0 
Sfc, ^hU-Ax-^xyhSAft QoSf®2 
li, Qo s^~* y y?&2 2 t*«x.So SfeJw, 
iift$iJfflgBCCI± s 7o-7>f/^!J ^^SB3 1 i, y 
7/U^A7a-ffl|ipS3 2i, iilS(te26^ 7^-^68 3 
3i=BI;i3o /^yt/^yfa^AlOft 

[0 0 19] *1\ ttSStfaaftT^y^-^s^fc 

oi*t«mih-5. ±atfcj:5»w, ^ftoMtftirsaflr 

[00 2 0] Kt^-^iSftT^y'Sr— >3 

ttffl-e* syy-*, tttE^-t^i#if#T?*fto 

v\ r {effl^rtEftyy-^, 

hy-^wAW^ft^iwjssc-csff&a-etSQ 

— >av) ioffio, {£/B*Tfigy y-^«*i©ii: 

3— v^s-eibSo 
[0021] !7^u*r^ir*y ^^3c£ 

ai>0>fttt4Q o SlI^MtfcSo 
[0 0 2 2] w*te>W«Stt4»^a« 

fcHv^BsftSrWft+SCi t>^BirioT< £0 50 
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i S„ 

[0 0 2 3] roJ:5Jw % -t<7>i£££<z>ttffl»« (* 
y h7-*H»k tt£8Ht 3.— FUSS) i^iPLT, « 

s & t nr ^ y - s/ s ^ a • £ -e * t> a 
iw^iWLTii«3-^*-^3^*fT5a«aw 

[0024] aj«:attf«a«r^y^-^3v 

l«>afS^7 L AT?fflV^Qo ST—^Tf^Wtzlb 
<D 7 U- A 17 — ^ «)i£*1»jBfi**-f X n y ? mX+h %o 

Sti/o**, (a) ^-y-r/u^— h 

(b) T^y^^ayx-^y^ (c) * 

hy-Ax-^yMi, (a) yy-*-r*- 
5?+ ft, 

[0 0 2 5] r aftT7 p y^—v'3>'CA«:£i> 

*>g hAAIi«-r^y <r— 5/3 ^St^4j* 

Qo Sco**i y y-^^JKjo»J»8rfif 5o *h 

y v h s ah. h y - 

*U *SStlfcQoS^ffioT^hy-AS:S#tt^»J 

A<o«ttS:*iifflt>u<ttimu r/y^yayiil 

[0 0 2 6] &V>T\ QoS^^^XA^71/-A7- 

yh) jc*5(tsQos^*=-x^ttaT^3o(^ai- 

^> r. i So ( a ) Q o SS«« (QoS Provisio 

n Mechanisms) , (b) Qo Sffl'ffifflffl (QoS Control 
Mechanisms) , RXfi, (c) QoSfS«1S (QoS Mana 
gement Mechanisms) 0 Q o S fi[H&fl«S18l^ ~7 

*-<Dm±tQo s£*ii*ofc»«jfty y^ffi^r 

QoSf|PM{:QoSfiii^ 

-frteS«po»«j4y y-^*a*ff5. qos$ij^« 
ffin q o s t mmm i o * >r a ^ ^r-/>*$ffiv > , 

^tT5o TXy^-yayx-^xyhAAfiQoSv 
[0 0 2 7] ^ h y - Ax-^x y h S Ai4Q o s wft 
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[0 0 2 8] #Cl^T\ 7U-A!7-^OT7 P !)^-> 

[0 0 2 9] *1\ ftr^y^ayx-yxyhA 

/wai-i;*^ h^b^— 9*5*S:t> i^Q oSiQo 
s^^y^h^y ^-£3?ffl-f5o mmr^Dir-^ 

*oyy-*a»*#itu fcfcfcr^y 

-f^wiicj:!?, Qo S05^yifv^a:ff5o HWPfc:, 

T/D^v'ayx^^xyFAA^KglAiS* 

oXttSSWQoSiQo s^^^yh^y^H 
mj-a^.— v^oi^hsAirii^ii-^o 

5 0 *fc, y y-^*JBLfc*&*k:tt* bv- ^ 

-v^y h S A^b^B*S:SJt"CQ o SOW^Wfcfr 
[0 0 3 0] Uciv-C, ;* h y — A^-v^cV hSAIW 

h AA8I: ±otH 9 USShfeQ o s t Q o s 

^v^/yh^y^ (QoSfl^y^) t^oT 30 

#^ hy-A^rg#«jtc:$ij»-r^ 0 ^hy-Arc-^^ 
y h s Att**suiArt^n— */uftit«"e^ h y - ^ 
h y-Airiiai-r-sy y— *co^x^ y v^Srf? 

v\ QoS*l«i««©«lfiBS:fiJfflb'C^hy-iHfcttffl 

y y-*<z>«Hi«:a*Wfc:fT5 ^ttQo sift^&^Q 

SAtt4f*t0l:, #xfeixfcQoSS:j|t»LJ;5i:-t- 
3 0 U*vL4*b, s*gfA^it^yy-^ 

h S A tt Q o S i? * >- b * y ffi o T1S$:£> Q 

t?aiVhSAWT?^W*S:tf5o ^hy-A 

^-y3i^hsA#T?wwfi^^r«t-ftofc»&, r 

7"y ^-iyg yx-^yhAAftCQo S^2K*Sr 

[0 0 3 l|*V^ QoSiQoS^^^yWy 
^— fco^-tttW-f-So Qosv*^yh*y*y- 

tcRiftUfcy y^^SJ»*tf 5fc*<oJt*fi:>i5o Qo 50 



WrHspi 1 -2 7 5 1 4 5 
10 

s^Qos^^^yh^yv'Ht (a) tB**ri-£ 
QoS^ (b) r^y^-iya^, * h y -A* #Q 

o S/<7^~*fe<0tf5fcat* (c) «ftOQoS/<7 

«o*si*froT"e**ft:-r5wttj:9, a— y f e#*s 

[0 0 3 2] 

U= 2 w (A) - i ogu (A, a) 
A 

[«2] 

2 r E (A, a) £R. 

A 

[0 0 3 3] ZZX* u (A, q) I*. ^hy-^A^ 

fiSij^-x^ yf^ (^-f^wau ^— y^s&ffl 

Xtt^.— !f<0*JS«a:V^5o ) t?*>9, w (A) 
tt. * h y --M6-&AO 5 h y - Adffi5feSX 

(A, q) * h y -**&A<0** hy-i^^Qo 

s • qT«ts^i:M4yy^^moir^§ 0 y 

y-*giiC PU^ttffl*tii«Iill»«)eiS»«S:* 

h y - ^31- 5;* y h s A\zm&-tzm<Dm%:J7m*, 

3£i-S*ftS:fflv^5rfc^-C?#*o ^hy-Ax-^x 
vhSAoyr^x^:/tt£%ltLfdt£\ «#<0#ife 

[0034] &V^t\ ^!7 — > b* 

QoSSftflir^y^r-S/a^— 
A A \z i 5 — ^ y h > * r- A ^ISjBS-r £ r t 

§0 r-f yx-rSrWopltBttwfcS 

o S-v^v^^ V h^y tV^ofc?KT?jSBM^Q o SflJ 
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[0 0 3 5] Sfefc, Qo SfSffi$tE£tff£fc[g]l<D/< 

- y ^ a > t° ^ - * a i ft<D&m$£U<om*&} a&a 

hAArtMoSvy^ffll 113, a.— fit^Q 

LTQoSS*»l 2twHi*1-i 0 Sfc, QoS£#SS 

1 211, ffi¥iB*ifB^)Qo S%9ttl 2ta«S:fi l 

sr^ttjt-rQo sfffnrai 3tcta^-r^ 0 Qo io 
[0036] ^lt, mismmnccft<DVT/u#s( j± 

7 u HAWS 3 211. Qo Sf USB 2 lfrbS-Z-btlti 

q o s tr^or y r/u*>f M^y v—<D&K%$m'i- 

5 0 7n-7-f/^!I^«3 1ll, QoSfl 

£B2 l^b^ibttfcQo S«CttoT7n-^^-y 
V^<HtI\ ftttftfctt* Iblfc>»&f2* »£3ixfc7 

»3 3tt, QoSffa»2 1^6>**.e>4xfcQoSI^* 
iiftiiflrh5y^*-h«IBSr»*U **«,K:tt, p p p 

: F o r w a r d ErrorCorrect 
ion) =-KS:#4-UfcO, *a*»ojl(iftK4*y h 

[00 3 7] X h U -Ai-^xV h S ArtOQ 

oSfl»2 1tt, Qo SSS*ffll 2^b4-*6iXfcQ 
oS**M$T*#3J:5fc^*^*i*y M7— ^fl)*- 30 

#y;^*s* (Qos^y y^U2 2\zx%) \zm 

3 2 7n-7>f;^ y >-^SfS3 1 <t, JfiSlfcS^* 
xAtt3 3 tWffl.a*WJ»-r5« ^LT, QoStSSP 

2 1 ft, Q oS«T^/il^ ffl»#y 
otQoS«It5-*> jM**rffift#&tt. Qo 

id, Qo s^e^^ y ^^«2 2ii % cpuiocotbf^^ 
^=i*y^UTCPuttffl*S:«Hi-r*ttt{^ a 

fiBSiScc^bwifijRS^^I^^^ hy- 40 

iWo stasis 2 i jiSiSo 

[0 0 3 8] &^T\ *HJS»18^*3lt5QoSSiJ»# 

(1) a— ^iifsr^y ^-^3 ^CA±-c*ai"5 

(2) iiftryy ^-5/3^cA^e>3.-if<oafSK* 

tTT'y ^~>3 v?x v hAAH^-- 
i^g#i-6p p pW£$tf#u Qo s-7y ifv^ai i \z so 
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±0 2SBW>Qo S^**-T5. 

(3) **SnfcQoSI=lE*fC, QoS$»Sl2 

(4) *aaSixfcQoS3ftS|6SpItB3&»a:Qo SW^ISBl 
3riSr* h&rtf ?<> 

(5) KttlSiifc*a^t6o»&tt, QoSStfWSl 
2fcStt*MS*r*. 

(e) jnas*ifcQos^*SRrfiB*»&, yw>f 

i*:7n-$!]flgiS3 2, 7n-7^yu^y>^3 lSt/ 

a*;<Eas/^yAa3 3tKsn, #«isb«3 i, 3 

2, 3 3iiQo s^fiEo"Cafi»J»07a-S:*J»"t- 

(7) gft£tifcQo Stt* ^hil-Ax-^syhS 
AKfcKSitSc 

(8) X h U ^x-v>xy h S A(iQ o S^t^^ U y 
^S2 2"e*y h!7-*NE<Z>y (fttftefcltt, 

£S*i£fiA<Dy y-* (jy^t^ti, cp 

(9) Q o S 2 1 tt, QoSl^oT^OQoS 

tfaj*sna«t 5J-yr^>f A7n-»jaia3 2. 7 

(10) i«M«lttCCrt(Dft«fttt3 1, 3 2, 3 3 

14, Qo S<Dte£fH»sKy HffioTQo S*-^* 9 

^?2 2 frbmz.^~?m*jt^M&-tz>o 

(1 1) QoSSrWlt#4v^*tt, Wl^^y 
^—>3 hAAKQ o S<Z>S2SE*S:B3ft-r 

[0 0 3 9] H2 7!rSia5tt, Bl^-Vt^3^t 

a, ryy^gyx-^yhAA, xhy-Ax 

- v h s Ajkx$mmumn c c w&aofiMwsr^-t- 

[0040] ^d&^-c, afBr^y^r— >3^ca 
fi, i ir&i^-c;* h y— AwfftSsw^s^S: 

|lJ|rU YESWtf^fy^S 2ld:fc^T* hy-A 
?rMLtxfi//S 3(c:ittf-*, ^ry7'SltN 
OTfctltfa^^fyT'S 3triitf 0 ^fy^S 3^ 

OtfcM^fy7 P S llcMS-^, YES-Cfcixtf^ 
r , ;7 P S 4 t^^oV^TT^y a yi-^i^ h A A 

[0 04 1] gJ2^T7 P y^— v^xVhAA 

tfo i i ir^T, r^y^-c/a^-^ 
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m^^x. affray *—>a ycAi:»it*a4Q 
ostQos^^yhtfJv- (Qostwy 
h y-Aglz^tti-rSo &^T\ B3<d*t 

y^s i 2 a»oryy^r-s/3^s#ft-f-5*» 

£^£«rU YEStfchli^fy^S 1 3fc*5V*T 

QoSS!*Sl2tt, ^S-T^y j {' r "> a XDT^]) 

is a y^-i?*^ b AAM-Ciifi SrffotQ o SO» 

s i 2"eNOT?*htfmi:^fy7 ,, s i 4^ittr 0 * 10 

fy/S 1 4fc:l3V*Tft*»*«lEB taSWS&KjMS 
«lt, YESt*ntf^fy^S 1 Sfcfc^TQ 
oS«*»12tt, 18*«tQoS«S:fTot 
^"TVfS 1 6(diitp 0 Xfy^S 1 4T-NOT? 

[0 0 4 2] ^fy^Sl 6tQo SfFpI^il 3tt. 9 

tt, yy^w/o^/^^ Qos-c«S£ 

xtv^S 1 7l:*J^tH^i^^fl|rL, NO 20 
tfetlliXr^/S 1 2fcjR3— *\ YES"C**>ftlf* 
1 8"eJ:IE»btifcQo SSrafSffl»«fBCC^ 
»LTa*t-CRSi-5. whi:«Slt, afefMfPS 
CCIi, Xfy^S 5 1 -egfBLfcQ o S SrRStS, 
[004 3] r/D^v/ayx^xyFAA^f 
y^S 1 8^1:, Ig]4CO^x^7 P S 1 ^fy 

1 9tC^T#j£-f hy-A^-v^^M^ « 
ft^SiHS^Sr^WfU YES(0tSltt<04S^fy 

h !i - Ax-^y h S ASrMU^ry^S 2 30 

ltctiifo it, * h y-i^-^^hs 

Att^fs'/s 3 i-e*-**jBl&u -t*ftto*>, *h 
y — a:*— v 5 ^^ hSAOQo s^^^ y ^^0P2 2<^ 

^fy^S 3 1 

[0044] 7^9 hAAWf 
2 SfcftfcQo SfcQo S^-^y 

h/Ky h JI-Ax^xyhS AfcatLTfflfii 

-T5 0 ^fUaSflrbT* ^ h y-A^i— >?^V hSAli 40 
^fy^S 3 2T*afcl£jftfc:Qo SW^^yy^S: 

Qos^ y ^^«2 2-e»5ti-So 

[004 5] 7^!l ^-y 3 yx-5^ay h AA^f 
^S2 108, 3f3tW«FW^fif«l (*xy7 P S2 2) 
SrffV\ ^fy^S 2 3^iiffT7 P y ^r-->3 VCA^ 

ft\tm2(o*T y/s i okms— No-e*niiH 

[004 6] ^HI^x-^iyh^fy^SAWQ 
oS^e^^y ^^«2 2(w*5V^T, *1\ ^fy^S4 50 
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1 tSft^Qo SttSrBMSU *x yfs 4 2 fcfcv^c 
Btf#bfcQo sa^ft^-x&tifcQ o S0>llSHrtri»5j&> 
Sr*iJ»U YES<0fc#*ry:/S4 4l::iiif-\*N N 
OWt*tt^7!X^S 43tQo S<7)«H^b*Wxfc- 
h y-A^— h SA<DQo s { smU2 1 £ 
^LTiiftltT^Xiyys 4 4 fcittfo ^7y/S4 4 
T?H:, M£OB*IH£#*3»U *^y:/S4 5l::*5^T 

3fr. NO-Cfctl(i^7 L y7 p S 4 ltcMot^e^^y 

[0 0 4 7] * h y-Ax-v?xyhSAW^f^/^S 
3 2 0>«, ffifenmWLoftm Uf^S3 3) Srff 
V\ ^fy/S 3 4tQo S^-xi^ j; z/?U2 2*»bii 

3 KM*-** YES-efctltfHSW^^yT'S 3 5 Id 
ittfo ^fy^SSSm Qo Sf=SaS2 1 HffLV^ 

Qos^atau xry7s 3 6\zm*xffiM<Dmifa4k 

ft<0 1 1 "C*r bl ^Q o S Sr»HJ-C# fcjM?a>«:«*r U 
YES-Cfctltf^xy^S 3 9lciltP— NO-C&ft 
tf^f^S3 hy-Ai-5>cc^hSArat?Q 
oSiliU y^yT'S 3 8t*3t^"CQo S SrBSt? 
SfcjMS^SrWSrU YESt?fcna^fy/S3 9C 
*3 v *T Wt«<0*r U^QoS Srilff fl^glS CCl^&bT 
ii4PbTR£Lfc«H4<0^7 t y7 p S3 3^SSo - 

^r^S 3 8T-W*-e#-fNOT**afc*tt. * 
fy^S 4 0t7/!i -jr-^g ^J.— v?*^ h AA«C» 
L-CSSf*«*iiftiSrUi* bTB 4 co*x v 3 0 K 

H3o 77 p y^y3yx-i;xyhAA^r 

y^S 2 4 T?tt?f fcofc^^^S: WW 

U YES"C*iXliH3<D^7 t y7 p S 1 2JrR5— 
NO"Cfetltf!H2(^^xy7 P S 1 Oldjg^o 
[0 0 4 8] 

»fw«srff 5fc«>*w, awisflirwafir^y^-^s 

^A^)«riiS:^i-^ny^H-e*«. #»5t£BllA f B 

tw(i/<— y*^/U^^t: 0 rL— ^ (OS:WindowsN 
T) Srffifflb, ffiWftKasiTfcftATM*? h!7-^^ 
M7-^^bt{£fflbTV^§ 0 ^yySr^fc 
bfcSft A, B "CR <9 ai^Sllliif«S: y T/U^ 
^ AT'JEEJ&gbfc^ ATM^>f y^ASWig*-eg«SH 
*3SttC^lftttT2l«bfc»lil«^ h y-^ASt/tt® 
hy-AB&g«**SBCT»g« b, BSIWl 

[0 0 4 9] ^^^T-A^»j^m^oV>T 
RW-fSo H9I1, E18CO^^^xA(7?KiB^^ h y 
-A|:»tSQo SRSHESr^-TiEffiia-efct), UIB 
tt^h!l-A|:»t5QoS (^-fQoS) WtfcWim 



( 9 ) 
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f#3o QoSR3£iBffiT-R£-f5«@l** ±i£TQoS 

[00 50] ( 1 ) flWfctt, »lf«^BIII*ST?* 
(2) •feyHtli, (3) - (7) *-eo*B*:llft 

(4) i&BB^**i"5H<ft^tt:ft 

(5) BfltfvfXtt, *»H4k<z>*#S («fc?^ir/u& 

(6) lf«W**feftr**5o 

(7) ffiJB^* J^^ttBtfffillW^i^Hb^^H 20 

(8) ffi^ta (xtt«fc«) a, QoSHftftif^a: 

1-3 (4) - (7) <zv<?*-*<0«fc«*»5t-r*o 

,^~WR£bfc:7U-AU~ K B&INfX, JEJBg^ 

Sl6»BlttW?o**iifffiS:*-rjEffiia'e*>9, 01 1 
iBffi**i-iEBiaT?*>0, HI 211, BStf^Rv'*^ 

[0 0 5 2] *1\ 010 \Z7fi1r X 5 KlftBteA (Bfi 
4«)^yK!>l:**) £'h£^1MX-e^U SbB 
&B (BS^^^K!)I^t) ^v^Xt$ 

Sfi«*»«c-eii, RjtbfcQo s/<7y-* 
"ettB«<o^x^*# < *ofcw^»a*^*x.c p 

3 hAA^l®tB(7)7/!j ^r— S/a ^ 

- i?* > V A A WcD^tr X o Tlfj®<£ B £ r CO * * CO 



1-275145 

16 

xt^t^^^c^aotyy^ (c.puftffl 

^K0X*^*S:-rsJ:5(w, »BttB<z>Qo sfcoi* 
Ttt'hSi^BlftiMX^a.*-?^ y fc^tfcttfcR 

[005 3] a«SB*«BC-C<0**«)je*H:, S«« 

%.<DW)ffi$LA<DT7}) fr—i/B y*-~i/*^hAAki£ 
fSfiB^ailAor^y-Jr— ^gyic-^^hAA, g 

h AA^&fiS^B^T^y y-^ayx-^yhA 

A#*ft*h«Mfc*#LT* S«**««c^fe26f& 

«*3£gA, BKfrU^Qo Ss<7*-# 

-K B&1MX, jESS^y^) #iiftiSii5o as 

{f**3gHA, B-ett3Rfc^R£S*ifcQoS^7 7«- 

#^ttoT»lf«*fiEIBUSB*5Hfi«C^a«-t-5 0 

Hi 2^»i-±5^»Iif«Att3.-1fwK* 
^S3 0**v^Xt?*3xSix, »BttB»/h*v^>f 
Xo*^ie:*foa 0 r<D<fc9ir, QoSx-i?xyhB 

[0 0 5 4] K±ttWLfc±5»^ **JS»«'Ctt, a 

jSM1f#il{fT7 p y^~> 3 y<Dtz$>v>y\s-J*v-? 

tLX, /TJTX hy— ACOQo Sv^S^VhS:* 

aac^basffla^KiiA, bi:»ltqos/<7^ 
te^srtti:: -rfr?*** bmmtezxgm 

So 

[0055] »±Kn Lfc J: 5 fc#3S*»«fc: J:*itf , 

h^^xbtifcQ o s tmwtfv •y-ktf; 

o t S Q o S «rf I LtSJtt 5 ; 1 1 J: 9 , ® 
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(fc t xlftt*Sr L"0 ^ tZk frMk,X\^ t £ t f 
[005 6] 

it*iwiqi-5aflriwiPf««r«A.fc*i5tJ«ii«)a«f-- 

«i«i**8wt>e>iifcaflrf-- e^roa***© 
•MW*ipfc*<3v»re»ttKaflr^ mj-a«:ih*pl-c 

aftoy y— ^waifr?* r^y-ir— >3^-s? 

yy ^— > a >- h- 1±, stjss-rsafi* h y - 

aft -y— tr* <o&'g<D&#$:fto v^n&m. 
Sr±Bafliii!«i#»fca*BU-cR3eL, aft* by -a 

OSSS&ffo-C* IWMlroaflrf— tf^«)iHift*rR>fe 

L x ±12* F y-^-i^^Hi. JblETT'y ■> 
g i? i v h ir J: o T K3t $ ftfcafif— tr * w a 

titoiw»i:i«ot, s&aft* hy-Aoaft 
■9--tr^ofpSSr*j«iu-c±sfflft«a«ia¥a«-a*nu 

{0 0 5 7] Sfo-C, &^-i^y M^xbftfcilft 

[0 1 ] *«Wld»5-*lS»«-e*)5iifif — ^ 

fiff (QoS) ^^ig=£r«^/c«*S«^{i^/ciifg 

[g|2] 0 1 ^ tfa-^ A 1 w#«HE 

x-^xyhAA, * M-i^-^iVhSAXtfii 
« fflfflSRC C (0*&3SO|¥*B^» 1 ^a^Sr*-T7 n 

[1^13] 0 i 0V*— y-JvUaytTji. — ^A 1 
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If $fj«ac c o&s^P&a^ig 2 <DUft%*i- y n — 
[B4] 0 i ^-yt/^y^-^M <D&mm 

mmmnc c <^&Ji<o?^?g 3 ^a^sr^-r^ n 

10 [135] mi<o/<-yi-^^y\f^-^ Ai<n&ffiM 
[06] ai^iifS^xA-efflv^r^ a 

[0 7] 01<£>il{f ^fAT?fflV^Qo S7^7 



K 20 



30 



40 



[H8] HI Oilfa^y 1 AwHlfcM^*3JtSl5»^ 
[09] H8«)JI»^f^Qo SRSHffiSr^-t" 
[010] ms<0£&i'XTMz&VZ%9mtite<0 

[011] igsolSR^xAjrisJtaa— *f!i*3E 
3E^tS!SlBESr*"t-iEffiig'e*5o 
[012] HSoUBk^^^^JtS^— 

[»toRW] 
A, B---tB£iS1E* 

Ai, Bi-z^yt^yta-y 7 , 

A2, B2-^fA s 



NE- 
CO- 
CA- 
A A-* 
SA- 
1 0" 
11- 
1 2- 

1 3- 

2 1- 

2 2-* 

3 1- 
3 2- 
3 3- 



CPU, 

7d^7^/^ y y^a, 
y t/u^^a7dh 



( 11 ) 



1 -2 7 5 1 4 5 



17 



cc 
Jl. 



-CA 



imi] 



AA 



QoSSBfrSS 



SA 



CPU "\-10 



21 



S 

22 



^32 



I 



j [^Ajv^ 



*7 h9-?NE 




[I£|2] 



I— $?x> KAA KSA MM«»CC 



— ® 




® 



( 12 ) 



1-275145 



[H3] 



7 7 - i/ a > I - *sx > h AA 




YES 



313 



V i > hSA iSfSW^SCC 

® © 



QoS35*«12tt. ft7^U^-5faV«7r 



YES 



S15 



*JMM9CI4'JV-**»rn h?*tJlt*TQo6?fl 




QoS 



351 



oostsst-r* 



© 



[04] 



X->*x>hAA 



I-5?x>hSA 




S20 



YES 



521 



SAt££*$ 




[YES 331 



fcenatoosfcoos 



S32 




S41 [aggJigftBRa-F? 



S43 




Qos©ttH*& 




YES 


I 






S44 | -3feB?ffl^« 



S45 




YES 
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me] 
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17] 



♦ QoST K S ? V g >*5«l(QoSft5rft!I«) 




. BUSTED* 'J >^(h7t 7 ?,QoS) 
• QoSffS 

» FEC(W'JtTEttg)ftflI 




NW/-K 



[B8] 



[09] 



^Ry*7-Ag3QoSgQE®@ 




ATM ' — "WW 




□ 



iMMtn*ftjic 
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[mi o] 




[111 1 ] 
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mi 2] 




[£HJH] ¥^11^4^20 
[^UMUjEI] 
[4AjE»ftttS«] 91MF 

T, 

aft* hy-ASt^. -tii-en^iitfefetifciift*- 

<Op R pff£il&U SRLfciifSf— tr^OfiWriOr 

a <t 5 fca«f— t'^^RpS^iit, Fff^<^amf— 

t'^<Op p p®^|Sll^i&JW 1 Lfc^t^, JiEa«f— if* 



R5£U 

^-^^^h^ctoT^$nfca{Si^-^^n R pK^ 
-t^si»s«irao-c, a^aft* h y-Atf>a{§f— 
^co n p pR^soffli LT±Eaffl»j»^ajwafti utr* 

■f-S £ t J; 9 S#W(-a«^ h y -A fr«J«) u 
JbKMlP***. (a) QoS©««*fti, <b) H 

«E"STtBftQoSO±l8tf[, TKffl»tf¥$«fc* (c) 

i^^fy^^ (d) a«* MJ-*«>tf$fctf 

QoS^7^^W^i}ta^ (e) fflk<»'< 
[»#*2 ] ±iEffKBH«W\ *»ft * h 3 -A0>a 

*>a«f — ^ fi WW****. 

[?t#*g3] ±!EJJy-*li, ±E*8*3£a<z>CPU 

*M* t -f s i x tt 2 isa^afif — tr-x p° P jt» 

s^sano oafs f- - tr^ <^ * fflisp-t* s aft eift # 

aft* mj- ask. *n^n^»*»e>ixfcafsf— 
^<7?p^«t*w»j»s!p^s^^Ta»w^a«^ h 
y-A^^jfflJLraff^y y-^^^s^tr?, r^y 
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OfcfflW-1 1 -2 7 5 1 4 5 



y - a x. - =y * v v ©s 2 nmmmm^® t & s 

•y— tr* o?,s,Hw&#*ff o -Ciiftf— <n8,K&& 
L-C3WlRr«-C* 5 1 * fcSftaff f— ¥X<D8,K%±. 

«n>— tr*©jmfciwu Bftoaflr*- 

Lfc**»±, ±EaflH>— fer*©filt«>P 

JblESfc 2 <0#|gMa¥Stt, ±E» 1 w^^Ma^eir 

j: o -cK5t $ nfca«f— f * <d sixW t z omw&mt 
f£o-c\ ^»a«^ hy-A©a«i>— K-^roagsrw 

±K*i»a*Hc, d) Qoso«*tti, (b) m 

&*!W£Q o S ro±Rffu TRftftlWSffii: , ( c ) 

&&©#^f'7^l6i, (d) a«* H5-AW«ife* 
ir, QoSP/^^-^HwIJtati:. (e) fflk<T>'< 

ft. 

[»** 5 ] ±iew«msi±, «aflr * h y - A«a 
fry— ^»f B |tft««»tttSf ffifrc» 

. ±iaa«^ h y - Aofess^sr^tf r. t & 
mm t tz 4 x i± 5 ia«oaflrf — am* 

HBo 

I^*iE2] 
[*iE*f&«g*] gift* 
[*iE*f&9g£] 000 6 
HUE**] *X 

[000 61 

r«KS4ifc*«ro«5K»*III«>a«f — tr*wfllt* 

«iii-«aflr«iip#a«:«i*fc«*»««>a«f— 

^ftftft bft tafllf — tr* ©flit t 
-^•cgfcWfcait* hy-^zmmLxmrnoy y- 



a*aflif— ¥*<o&wk. *«j*y»a6ipfcR3gL, i 
«5k»«rt&t«a#*©»*»« t ©weaflr*- 

ofpKw^srtTo-caMf— ^^rop^asr^t, a 

■Biti-cfcs 1 1 a^aft-y— tr^<ofpKSr±iEa{f*j 
»¥Rtea*nL-c«eu aft* hy-Aii-frKW+s 

y-* <Dmm&ft<D 1 t ■<•** * 4 s i 5 Ka«f— * 

U ^©fflfg-^-tr^rofiK^JSHSr 
jftJBlLfcfctli. ±f2a«-y— f^wfpftoSSgSrfro 
WHIoafif— tr^©ft|t«rR3feb, ±is^hy 

h k j: o tss $ n fc&fi-y— tr* ©at t *<otsm& 

jpt^oT. sfta^^ h y-Aroiifs-y— 

srsjffli bT±iEaftM»¥gi^a*p LrR^-r 5 rtc 

J: 9 i#WK:afi^ h 5 -ASrB«iU ±E«»«P 

f±, (a) QoSWH^t« (b) SBS'SISM^Qo 
sro±Kffi, TSitRt;¥*Stti. (c) SPgWI-Qo 

(a) mm* bv-^m^&t, qoso 

/<9y-*B©***i:. (e) ffro/^^-^l^ 
[3M^4ijE3] 

[«IE»*fiS«] 00 0 9 
[«fiE*»] HiJHl 

[ffilE^^g*] 00 10 

[ooio] #*wi-«5H#*4Stt«>a{i-y---tr* 

©astiifianwaflif— K'^oaitftiMiP+saflnww 
¥«*a*fca«-fr-tf*aitH***fc:fev*T, aft 

^hy-Afei:, ^^ti^**«>^tifc:afff— ^ 

ro,S,Ki-?:wSiJffliS*l-£<5v^g#Mlraft^ h y- 

Atdipu-caflroy y-^»*a«rff5. r^y^- 

^■y3i-s? x ^f.©j(iifl5aitB«ai#*i:. 

fg^ hy-A^»u-caa*af9f— tr^rofifft. * 
b i wffit-afff— t-^ <0p°pK^2gf#srff o -caft -y— 

tr^OiBiKSra^Lv SKtfcfflfS-y— f^rofnfCfcJ: 
Ot 1 * hSrHtTU-C^^rffiT?fc*i:#»c:aBtafS-y— 
lf^Wp D pK5:±Eaft»¥gl-a*nL.-CI9;«t, am 



( 18 ) 



1ftffl¥-l 1 -2 7 5 1 4 5 



irftSi^Cafaf— t'*<£>p a pfC£fSgU M/E^ait 

fttKfcu Jhe*2«>«gB»a#«tt, icsioi 

rofflHIitfot^ SgEaff * H y -^wiilif— tr 

(a) QoS©|«#8si:, (b) HSnTtg 

4 q o s © jifgffl. TiwsRtjamfttt fc , ( c ) mm) 

fc^y^Wi:. (d) aft* h!J-.fc«>«fc*i:. Q 
oS^7>-?Bo|flli, (e) WkO'^y*- 

00 11 

[ooiiut, si#>S5iE«©afi-y— vx&wm 

SUKiisv^-c, ±RMingfcF±. «-iift^ h y -Aoii 

[4HE#*9S«] 00 12 

[0012] ai*«6iH«oii«f— tf^sif 

»KfiC43V^-C, ±iEyy-*tt, ±IBiB*a£B»CP 

[4l]E#ft9g«] 00 13 

I¥»ttIE8] 

MtlEttfegBg] 00 5 6 



[00 5 6] 
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